Effects of glutamate, N-methyl-D-aspartate, high potassium, and hypoxia on unit discharges in CA1 area of hippocampal slices of DBA and C57 mice.
We studied effects of L-glutamate, N-methyl-D-aspartate (NMDA), high K+, and hypoxia on spontaneous unit discharges in stratum pyramidale of CA1 region of hippocampal slices in DBA and C57 mice aged 3-4 and 5-6 weeks. Application of L-glutamate (0.5-2.0 mM), NMDA (5-20 microM), high K+ (8.5 mM), and a brief period of hypoxia (1 min) to the perfused artificial cerebrospinal fluid (ACSF) all produced different degrees of spontaneous high-frequency discharges from CA1 area of hippocampal slices of both DBA and C57 mice. Two types of responses recorded extracellularly occurred after these manipulations: high-frequency repetitive single spikes and bursts of multiple population spikes. The rate and type of responses from CA1 region of hippocampal slices after these manipulations were different and depended on the strain and age of mice and the nature of manipulations. In general, hippocampal slices from audiogenic seizure-susceptible DBA mice were more sensitive than those from audiogenic seizure-resistant C57 mice, and hippocampal slices from younger animals were more susceptible than those from older ones. Thus, DBA mice aged 3-4 weeks of age were most susceptible and C57 mice aged 5-6 weeks were least susceptible to all these pharmacological, ionic, and hypoxic manipulations. Bursts of multiple population spikes were the most common responses in DBA mice and in younger animals, and repetitive single spikes were the predominant responses in C57 mice and in older animals. In all groups of animals, the average spontaneous discharge rate was highest after L-glutamate perfusion, next highest after NMDA, and lowest after high K+ and hypoxia. The latency of the appearance of spontaneous epileptiform activity from CA1 region of hippocampal slices was long (> 2 min) after NMDA perfusion and short (< 1 min) after L-glutamate, high K+ and hypoxia. The duration of the increased spontaneous discharges was short (-1 min) after L-glutamate perfusion, long (> 3 min) after high K+ and hypoxia, and between short and long after NMDA perfusion. These results suggest that age and strain of animal and nature of stimulus precipitate different patterns of epileptiform activity in CNS.